Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 09-1 06925 

(43)Date of publication of application : 22.04.1 997 



I 

(51)Int.CI. 




H01G 4/12 
H01G 4/30 
H01G 4/30 




(21)Application number 


07-265091 


(71)Applicant 


: MITSUBISHI MATERIALS CORP 


(22)Date of filing : 


13.10.1995 


(72)Inventor : 


HARADA KOICHIRO 








WAKABAYASHI KEIICHI 



11 



1-23 



(54) METHOD OF MANUFACTURING LAYERED CERAMIC CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To equalize the thickness of the 
part forming inner electrode layers after lamination with that of 
the part not forming the inner electrodes so that cracking inside 
the laminated layers may be avoided while enhancing the 
moisture resistance and avoiding the decline in the thermal 
shock. 

SOLUTION: A dielectric layer 1 1 formed of dielectric slurry is 
printed with conductive paste with intervals to form a plurality 
of inner electrode layers for the formation of thickness 
adjusting dielectric layers 13 in almost the same thickness as 
that of the electrodes 12 by printing the spaces between layers 
12 as well as the end with the dielectric paste. Next, a dielectric 
layer 14 for lamination is formed of the slurry. In such a 
constitution, the slurry is prepared by mixing dielectric particles, 
an organic binder and the first solvent in low boiling point with 
one another, so that, after mixing this slurry with the second 
solvent in higher boiling point than that of the first solvent, the 
first solvent contained in the dielectric slurry may be 
substituted with the second solvent by heating at a specific 
temperature to prepare this paste. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The process which opens and carries out printing desiccation of the conductive paste for spacing, 
and forms two or more internal electrode layers (12) on the dielectric layer (11) formed of the dielectric 
slurry, or a base film, Printing desiccation of the dielectric paste is carried out at the edge of said internal 
electrode layer (12) between said internal electrode layers (12) on the dielectric layer (1 1) in which said 
internal electrode layer (12) was formed, or said base film. The process which forms the dielectric layer for 
thickness adjustment (13) which has thickness comparable as the thickness of said internal electrode layer 

(12) , In the manufacture approach of a stacked type ceramic condenser including the process which forms 
the dielectric layer for piles by said dielectric slurry (14) on said dielectric layer for thickness adjustment 

(13) , and an internal electrode layer (12) Said dielectric slurry is prepared by mixing dielectric porcelain 
powder, an organic binder, and the 1 st organic solvent of a low-boiling point. After adding the 2nd organic 
solvent of a high-boiling point and mixing from the boiling point of said 1 st organic solvent to said 
dielectric slurry, The manufacture approach of the stacked type ceramic condenser characterized by 
preparing said dielectric paste by permuting the 1st organic solvent which heats said dielectric slurry at 
temperature lower than the boiling point of said 2nd organic solvent, and is contained in said dielectric 
slurry by the 2nd organic solvent. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the stacked type ceramic 
condenser which can be applied to a dry lay up method or a wet-lay-up method. Furthermore, it is related 
with the manufacture approach of the stacked type ceramic condenser at the time of laminating Green object 
formation in detail. 
[0002] 

[Description of the Prior Art] In recent years, small [ of the capacitor used as a circuit element ] and large 
capacity-ization have come to be strongly required with a microminiaturization of radio, a micro cassette 
recorder, an electronic tuner, a video camera, etc., and development of thin and light electronic equipment. 
The stacked type ceramic condenser is known as components with which are satisfied of these demands. In 
order to manufacture this stacked type ceramic condenser by the wet-lay-up method, first, for example, 
dielectric porcelain powder, an organic binder, a plasticizer, and an organic solvent are mixed, a dielectric 
slurry is prepared, after carrying out the laminating of the ceramic dielectric layer by the curtain coat method 
at 10 micrometers of thickness numbers and drying this dielectric slurry on a base plate, spacing is opened 
in the top face of this dielectric layer, and two or more internal electrode layers are formed by screen- 
stenciling a conductive paste and drying. After it repeats this by turns and it carries out a multiple-times 
laminating, by being stuck by pressure, a laminating Green object is made and this Green object is cut in the 
shape of a chip in the unit of an internal electrode layer. Then, after carrying out debinder processing of the 
chip object, it calcinates, and considers as a bare chip and, finally an external electrode is formed in the end 
face of a bare chip. In order to manufacture this stacked type ceramic condenser by the dry lay up method, 
membrane formation desiccation of the above-mentioned dielectric slurry is carried out on a base film by the 
doctor blade method etc., a ceramic green sheet is made, and two or more internal electrode layers are 
formed in the top face of the dielectric layer which consists of this green sheet like a wet-lay-up method. 
Next, after carrying out two or more sheet laminating of the green sheet with which the internal electrode 
layer was formed, exfoliating a base film, cutting of a laminating Green object, debinder processing of a 
chip object, and baking are performed like a wet-lay-up method, and an external electrode is formed. 
[0003] On the other hand, small [ of a capacitor ] and the demand of large-capacity-izing are still stronger 
recently, and in order to fill this demand, increase of the number of laminatings and the lamination of a 
dielectric layer are indispensable [ the demand ]. However, if the number of laminatings increases when a 
mass stacked type ceramic condenser is manufactured by an above-mentioned wet-lay-up method or an 
above-mentioned dry lay up method, thickness a of the part 2 which forms the internal electrode layer 1 
from the relation of the thickness of an internal electrode layer behind a laminating as shown in drawing 4 
will become larger than thickness b of the part 3 which does not form the internal electrode layer 1 . This 
phenomenon will become remarkable if the number of laminatings increases further, when it is a wet-lay-up 
method, a conductive paste gives it at the time of electrode formation, and it produces problems, like an 
internal electrode layer bleeds. This internal electrode layer blot causes a short circuit of the electrodes 
which are not insulated by the dielectric layer, and reduces the dependability of a capacitor greatly. 
Moreover, if it is going to carry out a laminating to a multilayer by heating sticking by pressure in this 
condition, the part 3 in which an internal electrode layer is not formed of the difference of thickness a of the 
formation part 2 of an internal electrode layer and thickness b of the part 3 which is not formed will become 
the lack of a pressure. For this reason, distortion may arise in that boundary, the adhesion between layers 
may be inferior, and defects, such as an exfoliation phenomenon (delamination) and a minute crack, may 
occur by internal stress between an internal electrode layer and a dielectric layer at the time of baking. These 
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defects had the trouble of degrading a capacitor when the thermal shock of extent immersed without a 
preheating in a solder tub in a capacitor is given, and having shortened a moisture-proof life, and reducing 
the dependability as a capacitor. 

[0004] In order to solve this point, in case the capacitor section is formed, the approach of only the part of 
an internal electrode layer piercing the ceramic dielectric sheet piled up on an internal electrode layer, or 
making only that part thin is proposed (JP,53-42353,A). Moreover, as shown in drawing 3 , on a base film 5, 
open and carry out printing desiccation of the conductive paste for spacing, and two or more internal 
electrode layers 6 are formed. After forming the dielectric layer 7 for thickness adjustment which carries out 
printing desiccation of the dielectric paste at the edge of the internal electrode layer 6 between the internal 
electrode layers 6 on this base film 5, and has thickness comparable as the thickness of an internal electrode 
layer, The manufacture approach of the green sheet for stacked type ceramic condensers which forms the 
dielectric layer 8 for piles by the dielectric slurry on the dielectric layer 7 for thickness adjustment and the 
internal electrode layer 6 is proposed (JP,3-74820,A). In the case of the above-mentioned manufacture 
approach, the printing pattern of a conductive paste and the printing pattern of a dielectric paste become the 
negative of a photographic film, and positive relation. 
[0005] 

[Problem(s) to be Solved by the Invention] By the approach shown in drawing 3 , when preparing the 
above-mentioned dielectric paste and a dielectric slurry, in order to make the same the degree of sintering of 
the dielectric layer for thickness adjustment, and the dielectric layer for piles, a raw material with same 
dielectric porcelain powder other than an organic solvent, organic binder, etc. is used. However, there is 
very little amount of the dielectric paste used for forming the dielectric layer for thickness adjustment 
compared with the amount of the dielectric slurry used for forming the dielectric layer for piles. For this 
reason, it will be necessary to make separate the process pulverized while kneading dielectric porcelain 
powder, an organic binder, and an organic solvent at the time of preparation of a dielectric paste and a 
dielectric slurry. When a production process is set aside, the dispersibility of dielectric porcelain powder, 
powdered mean particle diameter, a configuration, specific surface area, etc. are delicately different by the 
dielectric paste and the dielectric slurry. For this reason, after the degree of sintering of the dielectric layer 
for thickness adjustment and the dielectric layer for piles stops being completely in agreement and calcinates 
a laminating Green object, it is easy to generate a minute crack, delamination, etc. in these interfaces. 
Consequently, when a multilayer capacitor is used in a heat-and-high-humidity environment, a steam 
invades through a crack, the moisture resistance of a capacitor falls or the problem of the thermal shock 
resistance of a capacitor falling newly occurs. The thickness of the part which forms the electrode layer 
behind a laminating becomes comparable as the thickness of the part which does not form the electrode 
layer, and the purpose of this invention does not produce a crack inside a laminating, but is excellent in 
moisture resistance, and is to offer the manufacture approach of the stacked type ceramic condenser which 
does not produce degradation on thermal-shock level. 
[0006] 

[Means for Solving the Problem] As shown in drawing 1 and drawing 2 , invention concerning this 
application claim 1 The process which opens and carries out printing desiccation of the conductive paste for 
spacing, and forms two or more internal electrode layers 12 on the dielectric layer 1 1 formed of the 
dielectric slurry, or a base film, The process which forms the dielectric layer 1 3 for thickness adjustment 
which carries out printing desiccation of the dielectric paste at the edge of the internal electrode layer 12 
between the internal electrode layers 12 on the dielectric layer 1 1 which formed the section electrode layer 

1 2 among these, or a base film, and has thickness comparable as the thickness of the internal electrode layer 
12, It is amelioration of the manufacture approach of a stacked type ceramic condenser including the process 
which forms the dielectric layer 14 for piles by the above-mentioned dielectric slurry on this dielectric layer 

13 for thickness adjustment, and the internal electrode layer 12. The characteristic configuration prepares the 
above-mentioned dielectric slurry by mixing dielectric porcelain powder, an organic binder, and the 1 st 
organic solvent of a low-boiling point. After adding the 2nd organic solvent of a high-boiling point and 
mixing from the boiling point of the 1st organic solvent to this dielectric slurry, It is in preparing the above- 
mentioned dielectric paste by permuting the 1 st organic solvent which heats a dielectric slurry at 
temperature lower than the boiling point of the 2nd organic solvent, and is contained in a dielectric slurry by 
the 2nd organic solvent. 

[0007] The difference of the thickness of the part in which the internal electrode layer 12 is formed, and the 
thickness of the part in which the internal electrode layer 12 is not formed is lost by forming the dielectric 
layer 13 for thickness adjustment between the dielectric layer 11 of the laminating Green object 20 interior, 
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and the internal electrode layers 12 on 14, and in the edge of the internal electrode layer 12. Thereby, the 
stress in the boundary section of the dielectric layer of the laminating Green object 20 and an internal 
electrode layer can be eased. Moreover, after adding the organic solvent of a high-boiling point to a 
dielectric slurry and mixing, by permuting the organic solvent of the low-boiling point contained in a 
dielectric slurry by the organic solvent of a high-boiling point, and preparing a dielectric paste, the 
description of the dielectric porcelain powder contained during a dielectric paste becomes the same as the 
description of the dielectric porcelain powder contained in a dielectric slurry, and each sintering property of 
dielectric layers 1 1 and 14 and the dielectric layer 13 for thickness adjustment becomes the same. 
Consequently, defects, such as a crack, are not produced in the interface of dielectric layers 1 1 and 14 and 
the dielectric layer 1 3 for thickness adjustment, but it excels in moisture resistance as a stacked type ceramic 
condenser, and degradation on thermal-shock level is not produced. 
[0008] 

[Embodiment of the Invention] In performing this invention by the wet-lay-up method, dielectric porcelain 
powder, an organic binder, a plasticizer, and the organic solvent of a low-boiling point are mixed first, and a 
dielectric slurry is prepared, and after carrying out the laminating of the ceramic dielectric layer by the 
curtain coat method at 10 micrometers of thickness numbers and drying this dielectric slurry on a base plate, 
spacing is opened in the top face of this dielectric layer, and it forms two or more internal electrode layers 
by screen-stenciling a conductive paste and drying. Subsequently, it is made from the above-mentioned 
dielectric slurry, and including the organic solvent of the boiling point higher than the organic solvent of the 
above-mentioned low-boiling point, except viscosity being high, printing desiccation of the same dielectric 
paste as the above-mentioned dielectric slurry is carried out at the edge of an internal electrode layer 
between internal electrode layers, and the dielectric layer for thickness adjustment of the same thickness as 
an internal electrode layer is formed. Next, on this dielectric layer for thickness adjustment, and an internal 
electrode layer, the above-mentioned dielectric slurry is applied and the dielectric layer for piles is formed. 
An internal electrode layer, the dielectric layer for thickness adjustment, and the dielectric layer for piles are 
further formed on this dielectric layer for piles at this order, and after carrying out the multiple-times loop of 
this process and making a layered product, a laminating Green object is made by sticking this by pressure. 
Furthermore, this Green object is continuously cut in the shape of a chip in the unit of an internal electrode 
layer. Then, after carrying out debinder processing of the chip object, it calcinates, and considers as a bare 
chip and, finally an external electrode is formed in the end face of a bare chip. 

[0009] Moreover, in performing this invention by the dry lay up method, by screen-stenciling a conductive 
paste on a base film, and drying, two or more internal electrode layers are formed, and subsequently 
between these internal electrode layers and to the edge of an internal electrode layer, it is made from the 
above-mentioned dielectric slurry, printing desiccation of the dielectric paste containing the organic solvent 
of a high-boiling point is carried out, and it forms the dielectric layer for thickness adjustment of the same 
thickness as an internal electrode layer. On the other hand, including the organic solvent of a low-boiling 
point, except viscosity being low, membrane formation desiccation of the same dielectric slurry as the 
above-mentioned dielectric paste is carried out by the doctor blade method etc. on a base film, and a ceramic 
green sheet is made. This green sheet is a sheet for forming the dielectric layer for piles, the discharge-ring 
dielectric section mentioned later, and the arm-top-cover dielectric section. Exfoliating a base film, the 
laminating of the above-mentioned green sheet is carried out, the discharge-ring dielectric section is formed, 
the laminating of the sheet with which membrane formation desiccation of an internal electrode layer and 
the dielectric layer for thickness adjustment was carried out on it is carried out to the discharge-ring 
dielectric section, exfoliating a base film similarly, and the laminating of the dielectric layer for thickness 
adjustment is carried out on it. The multiple-times repetition laminating of this process is carried out, and a 
layered product is made. After making a laminating Green object and cutting this by sticking a layered 
product by pressure like a wet-lay-up method hereafter, debinder processing of a chip object and baking are 
performed, and an external electrode is formed. 

[0010] The printing pattern of a conductive paste for a wet-lay-up method and dry lay up method to also 
form an internal electrode layer and the printing pattern of the dielectric paste for forming the dielectric 
layer for thickness adjustment become the negative of a photographic film, and positive relation. As an 
organic solvent used for this invention, the (a) methyl ethyl ketone, Ketones, such as methyl isobutyl ketone 
and an acetone, (b) toluene, Hydrocarbons, such as a xylene and normal hexane, the (c) methanol, ethanol, 
Alcohols, such as isopropanol, a butanol, and amyl alcohol, (d) Chlorinated hydrocarbons and such mixture, 
such as ether alcohol, such as ester, such as ethyl acetate and butyl acetate, (e) ethylcellosolve, butyl 
cellosolve, butyl carbitol, and a terpineol, a methylene chloride, and 1,1, 1-trichloroethane, are mentioned. 
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The organic solvent of the low-boiling point of this invention and a high-boiling point is selected according 
to a boiling point difference, respectively from the above-mentioned organic solvents. In order to permute 
the 1 st organic solvent of a dielectric slurry by the 2nd organic solvent, a dielectric slurry is heated at 
temperature lower than the boiling point of the 2nd organic solvent, and the 1st organic solvent is 
evaporated. Whenever [ this stoving temperature ] does not need to be higher than the boiling point of the 
1 st organic solvent, and when a difference with the boiling point of the 2nd organic solvent is small, it may 
be lower than the boiling point of the 1st organic solvent. When whenever [ stoving temperature ] is high, it 
shortens, and heating time is lengthened when low. 
[0011] 

[Example] Next, the example of this invention is explained with the example of a comparison. This 
invention is not limited to this example. 

The partially aromatic solvent of the xylene the dielectric porcelain powder of a <example> relaxer system, 
ethyl cellulose resin, and whose boiling point are about 140 degrees C, and amyl alcohol was kneaded using 
the ball mill and the bead mill, and the dielectric slurry was prepared. On the other hand, the dielectric paste 
was prepared from this dielectric slurry. That is, after the boiling point added the terpineol which is about 
220 degrees C to this dielectric slurry, it heated at 60-100 degrees C for 24 hours, and the partially aromatic 
solvent which is an organic solvent of a low-boiling point was evaporated. In order to acquire predetermined 
viscosity, after adjusting the content of a terpineol, it mixed with 3 rolls and the dielectric paste was 
obtained. Adjustment of this amount of terpineols was performed also in consideration of slight evaporation 
of the subsequent terpineol itself. The above-mentioned dielectric slurry is used in order to form the 
dielectric layer 1 1 of the discharge-ring dielectric section 21 shown in drawing 1 , the dielectric layer 14 for 
piles of the capacitor section 22, and the dielectric layer 1 1 of the arm-top-cover dielectric section 23, 
respectively, and the above-mentioned dielectric paste is used in order to form the dielectric layer 1 3 for 
thickness adjustment. Furthermore, the conductive paste for forming the internal electrode layer 12 used the 
commercial thing of Ag/Pd=70/30. 

[0012] By the wet-lay-up method, the above-mentioned dielectric slurry, the conductive paste, and the 
dielectric paste were applied or printed. That is, by giving two coats of a dielectric slurry on a base plate 25 
first, the discharge-ring dielectric section 21 was formed, on the best dielectric layer 1 1 of this discharge- 
ring dielectric section 21, the conductive paste was screen-stenciled by the negative pattern, and two or more 
internal electrode layers 12 were formed. Subsequently, the dielectric paste was screen-stenciled by the 
positive pattern corresponding to the pattern of the above-mentioned negative between the internal electrode 
layers 12 and at the edge of the internal electrode layer 12, the dielectric layer 13 for thickness adjustment 
was formed, on this dielectric layer 1 3 for thickness adjustment, the dielectric slurry was applied and the 
dielectric layer 14 for piles was formed. Formation of this internal electrode layer 12, formation of the 
dielectric layer 13 for thickness adjustment, and formation of the dielectric layer 14 for piles were repeated, 
and the capacitor section 22 was formed. Furthermore, the arm-top-cover dielectric section 23 was formed 
by giving two coats of a dielectric slurry on the maximum upper layer of the capacitor section 22. 
[0013] It was stuck by pressure with the upper press which does not illustrate the above-mentioned 
discharge-ring dielectric section 21, the capacitor section 22, and the arm- top-cover dielectric section 23, 
and a bottom press, and the laminating Green object 20 was produced. Then, after cutting the laminating 
Green object 20 in the shape of [ of predetermined magnitude ] a chip, this chip object was heated at 600 
degrees C for 2 hours, debinder processing was carried out, and it calcinated at further 1000-1 100 degrees C 
for 2 to 3 hours. After carrying out barrel finishing of this bare chip and exposing an internal electrode layer 
to that both-ends side, the external electrode was formed and the chip mold laminating ceramic condenser 
was produced. The size of this stacked type ceramic condenser was 0.9mm in die length of 4.5mm, width of 
face of 3.2mm, and height, and the dielectric layer thickness for piles between 23 layers and an internal 
electrode layer of the number of internal electrode layers was 1 5 micrometers. 

[0014] The dielectric slurry of the example of a <example of comparison> comparison used the same thing 
as the dielectric slurry of an example. Moreover, the dielectric paste of the example of a comparison was not 
made from this dielectric slurry, but was prepared independently as follows. That is, dielectric porcelain 
powder and an organic binder extracted the same thing as an example so that it might become the same 
compounding ratio. The organic solvent used the isopropanol for viscosity control for the terpineol. After 
having kneaded the above-mentioned raw material with the ball mill, evaporating the isopropanol for 
viscosity control and adjusting the amount of solvents, it mixed with 3 rolls and the dielectric paste was 
prepared. The chip mold laminating ceramic condenser of the same size was produced like the example 
using this dielectric paste. 
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[0015] After preparing 50 capacitors of a <internal structure observation of chip mold laminating ceramic 
condenser> example, and the example of a comparison at a time, respectively and embedding these to the 
resin of an epoxy system, when it ground and each cross section was observed with the optical microscope, 
in the cross section of the capacitor section, the crack was not generated at all to the capacitor of an example 
to the crack minute five pieces having occurred by the capacitor of the example of a comparison. 
[0016] It prepared 100 capacitors of a <thermal-shock trial> example and the example of a comparison at a 
time, respectively, and the thermal-shock trial estimated these. That is, with the pincettes, after a grip and 
this were immersed in the 350-degree C eutectic solder tub of Sn63/Pb37 for 3 seconds, without carrying out 
a preheating, it pulled up one chip mold laminating ceramic condenser at a time. The optical microscope 
investigated whether the crack would have occurred to the capacitor of an example and the example of a 
comparison. Consequently, in the chip capacitor of the example of a comparison, the crack had not occurred 
at all in the chip capacitor of an example to the three-piece crack having occurred. Moreover, as for the 
crack, a 400-degree C thermal-shock trial did not generate the capacitor of an example at all, either. 
[0017] It prepared 20 capacitors of a <anti-humidity load test> example and the example of a comparison at 
a time, respectively, and the anti-humidity load test estimated these. That is, the existence of degradation 
1000 hours after impressing the direct current voltage of 50V under 85% of relative humidity at the 
temperature of +85 degrees C to a capacitor was investigated. By the capacitor of the example of a 
comparison, the defective was not generated at all to the capacitor of an example to two poor piece having 
occurred. 
[0018] 

[Effect of the Invention] Since it prepares by permuting an organic solvent from the dielectric slurry for 
forming the dielectric layer for piles for the dielectric paste for forming the dielectric layer for thickness 
adjustment according to this invention as stated above, the description of the dielectric porcelain powder 
contained during a dielectric paste becomes the same as the description of the dielectric porcelain powder 
contained in a dielectric slurry, and each sintering property of the dielectric layer for piles and the dielectric 
layer for thickness adjustment becomes the same. Consequently, defects, such as a crack, are not produced 
in the interface of the dielectric layer for piles, and the dielectric layer for thickness adjustment, but a crack 
is not generated in a stacked type ceramic condenser, but it excels in moisture resistance, and degradation on 
thermal-shock level is not produced. Thereby, a reliable stacked type ceramic condenser is obtained. 

[Translation done.] 
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T^/c. ttt£©g#£$§J£T£gPn a n <bLT8t®-fe7 3 

>^>^*a^«@&-ri!Bt-f .sea*, same. wu* 
i/tRf^ ^ y -*iasa l > c ©put** 5 y - 

0«mtC«JlUiaSgLfc^, COg^ftd© 
iSfCfaPS^fe^T^ti^-^ h^Xi' y — >EPB0L/ 

c©^y->ft=srrtgpm®n 

X^y-^rKi'^T'U-F^Kl^O^-X^^^Ai 50 
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2 

ccjjXJg|£«iUT-fe5 5 c© 

[0 003] — n;/^-?©/]^ ^fi{t©S* 
«SiSHK:54i<. C©S*«rS§fcTfc«6SC«aBit©ii 
^^aft®©StJSfb*^>S^F5I^r$)-&„ ± 

ia©ffl^aiaffix«^^]iffi«: £ o *£»©»ii-k 9 

<t, 04{c^-r<fc5tcSe^K:*j^t:rtg|5m®l©/15 
©M^erteCSffi® 1 *J^fi£brt^3|555'2©S!3 a 

1 c»ac»ai» 3 ©jss b «t 0 * 

t < c©^ttSiJI&#Mtcit*T 4 

fimtixft$m&mwicCisrj:£<Dffim$:&.C2,. c© 
F^gPfl«SB{C G *{i^#Jl-C*fi»$ n& t>*MBhfc© 
JBMKDJHHiitc i3 3>f>t©fttt^t < ®T3i± 
*?tc©^-efln^JE#{cJ:^^®icaJlGJ:5<b 
•TSt. rtSU^ffiJl©^fi£g553-2©^Sai;^l!RL-ri<» 
ft«r 3 <DW 3 b ©gtc J: 0 rtSPSSB©^ 3 tir 

t,^cci>stt^3*iii^5pja{cjss 0 c©fc*-e-©^i?tc« 
tc^-r^ea:©-^--vji''>3 ^^TLtch^^y 

i ur©«Stt*<gT3-&SP.m^*ofc 0 
[0004] c©**«£)i^-sfc*. n^-^^-y-gB*^ 

»«w»< Tzim&mmstix mpaeas 3-4 

23 5 3). Sfc03{C^-rj:^{c^-^7 ^;UA5± 

cciS^ia^-* h^raFg'Sr^wrEnB'J^trifiii:©^ 

ffi® 6 ©Hi^rteu^ffi® 6 ©a&tPKifsf*^-* h 4 
En^j^ l -crtgpme®©j¥* ^ i^!is©j?^* w-r -5 

m 7 Ri^rtgPSffil 6 <D±K.mn#x 9 y -«: J: ^**a 
y->^-h©Sjig^*5ffiig3nrt,^ (^p§¥3- 

7 4 8 2 0). ifBKjS^ft©!®^^, h 

©Ep»j^- ^ - > tmmtt^-x b <Dwm^ z - >5#¥* 

[0005] 



(3) 

3 

-©GyBatcit^-cffifer^ftt,*. e©fcat>K:sfS«:^ 
«s&mc*ia-ra. t©fc&js*saiffl§ffi#B<!:Sfc 

fflKS{*B©8tte1*#3S:£K:-SSt L ft < & <0 . SB 9 U 

->**%«USi/fc». cn6©i!Wc$K/hft 

0Ji£l,TI,>S8^©^S#SgB£0J&l/Tt,>ft<,>g|5# 20 

corns tm^sacrj:t)^ sumse* vyHSDr. 

[0 00 6] 

JF*)jR;*ftfcRS#B 1 liXt*^-^? -< ;UA±fc^ 

mi 2*m&&z>iMt s ctizoft&nmm i 2*& 30 
fixufcs^tjf 1 1 ±x«^-^ v a /UA±©rtgBse 

B 1 2<Df$RVftS!Ln®m 1 2 ©JSSg&fCiiUff^-X h 
£EPBiJ$e*gLTF*3^®l 1 2 ©/?#<!: PISS©/*** 
WTS/I^IBSSfflifllttB 1 3 fc^JjKTSIgi. CCD 

jp#iBSgj!Jt?m#B 1 3Rzm&m&m 1 2 ©±&c_hiB 
7 y — tcj: sfi*affl^mft)i 1 4 fc^-rsi 

-e£>s. ^©#S4&£*fte£5i > ±!BSfSi*^7«J-*il 

1 wtsissflcss jsl <t 0 is&.s©ifi 2 mismmzms--c m 

^Ufcfg. J&2W«^#J©ifc£«fct)ffil>aK-CS1t#X 

7 y -fcfln&LTStsf**^ <; -(cds*i&& 1 m&m 

[0 007] SB^V ->*2 0 rtS|J©SS#B 1 1 , 

1 4±©i*jass@B i 2<Dmstxfnummm 1 2©$ssb 
mmi 2&i&f$.2tizmHDms tft^mmm i 2#«j 

J$3ftfti,>S|5#©J¥3 £©M**ft<ft£., C*a«:J:»3« so 
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eyy->#2 ocDKmBtrtgiJssBico^gacc 
y-tc$$nsffi$j£©w«^j£?^£©w«?§ 

& o . sh#b ii. i4 tm&immmm#m 1 3 © 
s«i*s#tt*siai-icft4„ -?•©*£*, smsi 1. 1 

4 «t Jl^iaSfflSfll^JS 1 3 (Dm-WiC f ^©XPg 

vn>-> 3 5,? U^;l<-C©^b£:£CftC>„ 
[0008] 

75 ^itm*»*/13^ 1 0 amCcaab^Lfc 

-x b ^^sumsBoras^sp^iBcss&spccEnsofe 

fiS-TS. c©S*afflil^B©±tc|g(CF«g§|5mSB. 
^taSfflSimB&affitaffllllflftB* C ©MS(cfl5jS 

u c©xg*^@iauiL-caB(*^fp^fc^ > cn 

*H*-rSCiCCJ:08iByy->(**fPS„ Etcttk* 

-C^T* ^iU AfVC^T ? !» ^©ffiffltC^SC^flS 

[0 009] $;Mcf£lE£fi25£gBarctT 9»^K{4. 
^mtt^- x (- sfe^ - * -7 ^ ;u a±jc x * y - >ETO9J U 

?a»rsct(cj:oigjR©rtapsgB*^iso. ^^-c 
cnp.©rtgpm@B©ras^ac^«sB©issiJ«:. ±is 

l-*EPJ5iJP£«ilL,-C(*98Um®B<!:I^O/?3©^ 
tttt*i<g^JW^«±IBilSf*^-X hi PI CSS 

©fu->s/- h«fitaffltfaf*B. aa-rsT*^- 

il«»3|5Riy t ±*^-Sf««^5*JBfiRT-5A:«)©^- h 
•<-X7^;UA?:iHJStL/ft*s<=.J:fB^y->^ 



5 

mjs.mmmtfsimc Lxmm#&£mirz c <t tc j: «3 m 

[ooio] mjmmmbftjmmmb, nsmmmz 
mm? -s fc»o#stt^- x h oepsja * - > t . ji* 

GO J^-frs-* tomb's. jt?)Uvzf?)l>>rh>. T 
■fe h >^<D-Jr h (b)h;l/X>. y;!/^ 

Jl^*1f>^<Djgyb*l8SL (c)^^^-;k x*y- 

n-iUffi. ^t^^U>. 1 • 1 • 1 - 

mim®®m<Dm&j:*)iis<t3:<xi>£<. m2mmm 

[0011] 

-JKDig£jgm*tf-;l, 5 )Vt t-X 5 ;l<*ffll,>-CtIi» 

u mm#xvv-%®mvtc. -a, commit*? 
9 y-cc»*#*j2 2 o*c©-f'jn^**-;i'*asjnLfc 

«. 6 0 - 1 0 0 'C-C2 4 I^M&UTim^CD^rtaig 

atLTff iotxtc ±i&mn#z. 7 y -«h 1 Km? r* 

'<-pm#gP2 lCDSI^Bl 1. 3>7 r >-ygP2 2 CD 
KfcAlRflUMI 1 4, ±#;-«-SSS#gp2 3(DSm#® 

b 1 3 *^r^fc»{c 

JBl>e>*l£. MtCrtgBSSJg 1 2^jar*fc»©«^ 
HJffJS5C0Aer/Pd = 7 0/3 0CDfc©£ffl 
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[0012] SsSSJl&iCJ:*) , ±iB§fH#*7 y-. 

fc. BP*>. 5fc-T£«2 5±KSfS{*X7y-£fifc&») 
-r*CiicJ:«3T#>'<-§t«#gB2 1 £J£J5SU C©T 
2/;-?-^#giS2 10S±CDfm»ai 1±(C««H±^ 

-x h**#ywx©^£->rx*y->EPfii!L-ci9 
ftortvmi 1 2 *mi&Ltc. A^x±u^tf7-4 ? 

<D'*$-^ {cMlt.-r h^y-4 rf<D'-< * - > rrtSPmffi 
10 IS 1 2 ©H&O'rtSPS®® 1 2 ©^gpfc^a^-x h 

^f'J- >EpglJOTj^l81£fl?ifmWi 1 3 

U c<DJl*iSiSfflil«#)l 1 3 cd±}c1SS#x 5 y - 

si zomis.. m&mw8mm#m 1 3<D^fiKs.txs*a 

ffl^S<*B14C9fl5^*iSiIL-C. 3>-r>1>-gP2 2=& 
ffJfiSUfc, MK3>^>1f?l52 2C0fi±BCCf^H*X^ 
y-*«*a^<3-T5C tl,c£*)±*iJi~mn#8il2 3 * 

[0013] ±&TFij'i-mm#m 1 . 3>t s >-9-sij 

T^UX5Cj:«5E#l/TSI)iyy->^2 O^ljL 

fc. Sli>raji^y->{*2 0*HFfScD^#3cD?-7X 

«{C mm L tc&, C<D*y 6 0 0 'CX 2 BSIMfe 

L/TR^-/>^«aiL/. jgKl 0 0 0-1 1 0 0'CT2 
-~3B#W;&JjRL/c. CCD^T^ v •7*'Hs)l>Vi&l,XZ 

(Dmm-k? 5 ^n>7 ; >-y-5i-y-w'X*sg$4. 5m 
m, (S3. 2mm. l£30. 9mtDt?JnT, F*92|J^@ 

30 m<omt2 3m. ftsnnmmwomtomwinitmoms 

«1 5 (imf*-?*:. 

[0014] <tb®P9>J:biM?acDP^«:^-5 y-(*3IJ6 
WD^fM^ y-i|^-CD4)<D*^ffi0fc o */cib®! 

6«lco^m^-x Hiccoirstfx^ y-a>6fE6-r. 
W > ^(tgySF!! i 1^ D CO * l^-coE^tb t fj: Z «fc 

frxmmis. IfiSHSSfflco-fv^a^-y-^^^o-r: 
40 ?§S!ia?:PSL/c« t 3*P-^-CigifP^-<-^ ^ 

zmmbtc. commit^-* bz&mbxmmmtm 

[0015] <^^^SfBIJHr^ 5 y i73>7 :r >-y-CDF*1 

oflgroffiXL. cne.?:x^*^isco«flfK:a^ft: 
f*. mmisX&mffizit^mLmx&mLtctzz. 3 

^-^^tfSUcoBfHtcfew^TJt^con ^^^IJ-CIJS (@ 

50 >7 I >1*-{C»^< ^UMltl<>«Ei(P-5fc. 
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[0016] a y 9$£m>MMWt tt$m * 

cn^^^-rtcaso-ccDSnea/Pb 3 7© 

[0017] <WMA^ISil>llifeMiifc^03>7 t 

>^£*ft<eft2ora-romi:u ctizzmun-ffiis. 

KtCfcOSPffliLfc. EP^n^f^lNcfcfL-C+S 5"C© 
SS-C 8 5 %<DtB*fSgT. 5 0 V©KiifE^K«rEP»0 b 
X 1 0 0 0 ^8&©sefb©W&£!B-<fc„ it$SM©3 > 

[0018] 20 
[#69!©$Jfll3 fcUbSK^fcJcSK, *3WIKJ:*i«, j* 
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*«c^*nssfsft«si9^©tt«:ii^c{c&«3. s*a 
[Hffl©«i*&saii] 

[0 1 3 #&E©StJl-fe5 s v 473>f r >if-©^y-> 

{**faaT£tt&£^-rt8j£0. 

[02] *©SgH&4t&0. 

[033 fie*©f^:«ja^(cj:oaji-r-s.fc*©^ 1 ;- 

[04] S£fc©fltB 4f y - >&©»r®0. 

i i rnm»m 

13 m&wmmmi&#m 

14 SfefflSfSttJB 

20 mm?<j-># 



[013 



[02 3 



2D 



11 



23 
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